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Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPS 

Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent J-K positive- 
edgs-triggered flip-flops. A low levsl at the preset or 
clear Inputs sets or resets the outputs regardless of the 
levels of the other inputs. When preset and clear are in- 
active (Inigh), data at tine J and K inputs meeting the 
setup time requirements are transferred to the outputs 
on the positive-going edge of the clock pulse. Clock 
triggering occurs at a voltage level and Is not directly 
related to the rise time of the clock pulse. Following the 
hold time interval, data at the J and K inputs may be 
changed without affecting the levels at the outputs. 
These versatile_flip-flops can perform as toggle flip-flops 
by grounding K and tying J high. They also can perform 
as D-type flip-flops if J and K are tied together. 

The SN54109 and SN64LS109A are characterized for 
operation over tlie full military temperature range of 
-55°C to 125°C. The SN74109 and SN74LS109A are 
characterized for operation from 0°C to TCC. 
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t The output levels in this configuration are not guarantaeo 
to meet the minimum iaweis for Vq(_| if the lows at preset and 
clear are near V\i_ maxirnum. Furthermore^ this configuration 
is nonstable; that is, it will not persist when preset or clear 
return to their inactive (high) levet. 



SN54109, SI\I54LS109A ... J OR W PACKAGE 
SN74109 . . . N PACKAGE 
SN74LS109A . . . D OR N PACKAGE 
ITOP VIEW) 



1CLR[2 1 

1JL 2 
1KC3 
1 CLK C 4 
1PRE[[ 5 

IQCe 
1QC7 
GNDQ£ 



15 
14 

13 
12 

1 1 
10 
9 



:ivcc_ 

^2CLR 

J2K 

32PRE 



SNS4LS109A . . FK PACKAGE 
(TOP VIEW) 
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logic symbol* 
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*This symbol is in accordance with ANSI/IEEE Std 91-1964 and 
lEC PubticBtion 617-12. 

Pin numbers shown are (or D, J, N, and W pac)tages. 



PRODUCTION DATA documentt contain infartnatian 



current as gf publicBtion data. Products CDnform lo _ 
specifiuiiDn* per Ills tsrtnt of Ttxa* Instrumentc IFXA^ 

standtfd warramy. ProduMlon proce»iag does nai lTiii-^-T-¥-^irCVr-ii.i-i~c-- 

necessarilr incluae testing »f all parameters. liNo I riUM tlN To 



POST OFFICE QOX 655012 ■ DALLiS, TEXAS 75266 



Snt54109, SN741Q9 

DUAL J-K POSmVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 



logic diagram (positive logic) 
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schiematics of inputs and outputs 
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SI\I54109, SN54LSia9A, 
SN74iag, Sni74LS109A 

DUAL J K POSITIVE EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1) 7V 

Input voltage: '109 5.5 V 

'LS109A 7 V 

Operating free-air temperature range: SN54' — 55°Ctol25°C 

SN74' 0°Cto70''C 

Storage temperaturB range — 65°C to 150°C 



NOTE 1 : Voltage values are with respect to netuuGrk ground terminal. 
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SN54109, SN74109 

DUAL J-K POSITIVE EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 



recommended operating conditions 





SN54109 
MIN NOM MAX 


SN74109 
MIN NOM MAX 


- UNIT 


^CC Supply voltage 


4.5 5 5.5 


4.75 5 5.25 


V 


V||-| High-level input voltage 


2 


2 


V 


V||_ LDw*levfilinpuT voltage 


0.8 


0.8 


V 


IQH High-level output current 


-0-8 


-0.8 


mA 


Iq|_ Low-level output current 


16 


16 


mA 


tyv Pulse (Juration 


CLK high or tow 


20 


20 




P'R'E or CLR low 


20 


20 


ns 


tjg Input setup time beforE CLK T 


10 


10 


ns 


t|, Input hold time-data after CLK t 


6 


6 


ns 


Tfi^^ Operating free-air temperature 


-55 125 


70 




electrical characteristics over recommended operating free-air temperature range (unless otherwise nc 


)ted) 


PARAMETER 


TESTCONOITIONSt 


SN54109 


SN74109 


UNIT 


MIN TYPt MAX 


MIN TYP* MAX 




Vqc - MIN. || = _ 12 mA 


- 1.S 


- 1.E 


V 


VOH 


Vcc = MIN, V|H = 2V, V|L = O.S V, 
'oh ^ -0-8 mA 


2.4 3.4 


2.4 3.4 


V 


Vol 


VCC = MIN, V|H = 2V, Vu_ = 0.8V, 
lOL = 16 f"'^ 


0.2 0.4 


0.2 0.4 




V 




Vcc ~ MAX, V| = 5.5 V 


1 


1 


mA 


>IH 


J or K 




40 


40 


UA 


CLB 


Vcc = MAX, V| = 2.4 V 


160 


160 


PRE or 

CLK 


SO 


80 


l|L 


J or K" 


Vcc " MAX, V| = 0.4 V 




- 1.6 


- i.6 


mA 


clrI 




-4,8 


-4.8 


preI 




-3.2 


-3.2 


CLK 




-3.2 


-3.2 




ios§ 


Vcc = f^f^^ 


-30 -85 


- 30 - S5 


mA 


Ice* 


Vcc " MAX, See Note 2 


9 15 


9 15 


mA 



' For conditions shown as MIN or MAX, usa the appropriate value specified under reoomrnended operating conditions. 

* All typical values are at Vcc = 5 V, Tft = 25 °C, 

9 Not more than one output should be shorted at a time. 

1 Clear is tested with preset high and preset is tested with olear high. 

' Average per flip-flop. 

NOTE 2: Wltti all outputs open. Ice is "leasured with the Q ard Q outputs high in turn. At the time of measurement, the clock input Is 
grounded. 



switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 



PARAMETER 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN 


TVP 


MAX 


UNIT 


fpnax 








25 


33 




MHz 


tPLH 


PRE 


Q 






10 


15 


ns 


tPHL 


a 






23 


35 


ns 


tPLH 


CLR 


n 


HL=400 n, Cl=15pF 




10 


15 


ns 


tPHL 


Q 






17 


25 


ns 


tPLH 


CLK 


QorQ 






10 


16 


ns 


tpHL 






18 


28 


ns 



NOTE 3; Load circuits and voltage waveforms are shown in Section 1 . 
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SN54LSia9A, SN74LS109A 
DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 



recommended operating conditions 





SN54LS109A 


SN74LS109A 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage 


4.5 5 5.5 


4.75 5 5.25 


V 


V||-{ High-levetinput voltage 


2 


2 


V 


V||_ Low-ievel input voltage 


0.7 


0.8 


V 


Iqh High-level output current 


-0.4 


-0.4 


mA 


Iql Low-level output current 


4 


8 


mA 


fclock Clock Ireguency 


25 


25 


MHz 


Pulse duration 


CLK high 


Z5 


25 


ns 


PRE or CLR low 


25 


25 


Setup time before CLK t 


High-level data 


3B 


35 


— 

ns 


Lowlevel data 


25 


25 


tfi Hold time-data after CLK T 


E 


5 


ns 


Operating free-air temperature 


-55 125 


70 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST conditions!' 


SN54LSiagA 


SN74LS109A 


UNIT 


MIN TYPt MAX 


MIN TYP* MAX 


ViK 


Vcc-MIM, l| = -18mA 


- 1.5 


- 1.5 


V 




Vcc = MIN, V|H=2V, V|L-MAX, 
lOH = - 0-1 "lA 


2.5 3.4 


2.7 3.4 


V 


Vol 


Vcc"MIN, V|L = MAX, V|n = 2 V, 
Iql = 4 nnA 


0.2B 0,4 


0.25 0.4 


V 


Vcc = MIN, V|L = MAX, Vjh = 2 V, 
Iql " 8 mA 




0.35 0.5 


i| 


J, K or CLK 


Vcc^f^AX, V, = 7V 


0.1 


0.1 


mA 


orPRI 


0.2 


0,2 


l|H 


J, R or CLK 


Vqq = MAX, V| - 2,7 V 


20 


20 


fA 




40 


40 


l|L 


J. R or CLK 


Vcc = MAX, V|=0.4V 


-0.4 


-0.4 


ntiA 


CLrt orVne' 


-0.8 


-0.8 




Vcc = MAX, See Note 4 


- 20 - 1 00 


-20 -100 


mA 


• CC (Total) 


Vcc - I^AX, See Note 2 


4 8 


4 8 


mA 



^ For condfttons shown at MIN or MAX, ub» thg appropriats ualua spacified under recammended operating conditions, 
t All typical valuos aro at V^c " 5 V, - 25"^ C. 

§Not more than one output should ba Ghorted at a tinne, iind the duration of the short circuit should not QKCQed one second. 
NOTE 2: With aii outputs open^ 1^^ is measured wtth the Q and Q outputs high in turn. At the time of measurBment, the clack in|>ut 
is grojjndsd. 

NOTH 4: For certain devices where $tate commutation can be caused by shortina an output to ground, an squtvatent tesT may ba 

performed with Vq = 2.25 V and 2.125 V for the 54 famiJv ■and the 74- familv, respect! vsly with the minimum and maximum 
limits reduced to one half of Xh9ir stated velues. 

switching characteristics, Vcc = 5 V, Ta = 25'' C (see note 3) 



PARAMETER 


FROM 
(INPUT) 


TO 

(OUTPUT) 


TEST CONDITIONS 


MIN 


TVP 


MAX 


UNIT 


'max 








25 


33 




MHz 


tPLH 


CLR, PRE 


Qor Q 


RL = 2 kn, C)_ = 15 pF 




13 


25 


ns 


tpHL 


or CLK 






25 


40 


ns 



NOTE 3; Load circuits and voltage waveforms are shown in Section 1 . 
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IMPORTANT NOTICE 



Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue any semiconductor 
product or service without notice, and advises its customers to obtain the latest version of relevant information 
to verify, before placing orders, that the Information being relied on is current. 

Tl warrants performance of Its semiconductor products and related software to the specifications applicable at 
the time of sale In accordance with Tl's standard warranty. Testing and other quality control techniques are 
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each 
device is not necessarily performed, except those mandated by government requirements. 

Certain applications using semiconductor products may Involve potential risks of death, personal Injury, or 
severe property or environmental damage ("Critical Applications"). 

Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED 
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER 
CRITICAL APPLICATIONS. 

Inclusion of Tl products In such applications Is understood to be fully at the risk of the customer. Use of Tl 
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning 
potential risk applications should be directed to Tl through a local SC sales office. 

In order to minimize risks associated with the customer's applications, adequate design and operating 
safeguards should be provided by the customer to minimize Inherent or procedural hazards. 

Tl assumes no liability for applications assistance, customer product design, software performance, or 
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either 
express or implied. Is granted under any patent right, copyright, mask work right, or other intellectual property 
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products 
or services might be or are used. 
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